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Legume content in Kentucky pastures has been reduced dramatically as a result
of the drought and high temperatures of 2005 and very muddy conditions this past
winter. In addition, late-winter early-spring seedings during 2004 were not as
successful as normal due to excessive moisture during the establishment periods. As a
result of our reduced amount of legumes in pasture and the many advantages legumes
have for improving Kentucky pastures, serious considerations should be given to
renovating pastures in 2006.
To renovate means to improve. When we apply the term “renovate” to pastures,
it often leads to a variety of definitions. All cattlemen know that they can improve their
pasture productivity and quality through proper fertilization, selecting improved species
and varieties, controlling weed, disease and insect pests, and proper grazing and hay
harvest management. All of these and other practices certainly can have a marked
influence on pasture productivity, quality, and stand persistence. For the purpose of this
discussion “renovation” is defined as the establishment of legumes into grass dominant
sods.
There are three important reasons why grass pastures should be renovated: 1)
legumes improve production, 2) legume-grass mixtures provide high quality feed, and 3)
legumes are able to utilize atmospheric nitrogen.

1.

Legumes Increase Production

Most of the growth of cool-season grasses (tall fescue, orchardgrass, bluegrass,
timothy, etc.) occurs during the first one-third of the growing season. Deep-rooted
legumes make more growth during the summer months than do cool season grasses.
As a result, legume-grass mixtures improve the seasonal distribution of pastures over
that of grass alone.
In addition to improved summer production, renovation of cool season grass
pastures usually increases total yield. Many studies have shown increased dry matter
production of cool season grasses when renovated with legumes. Table 1 shows dry
matter production of tall fescue-red clover and tall fescue-nitrogen. In this study, six
pounds of red clover renovated into tall fescue sod was worth more in total production
than tall fescue fertilized with 180 lbs/N/Ac. Similar results have been shown with other
cool-season grasses (Table 2). In addition to dry matter production, crude protein
production per acre is also increased when legumes are present.

Table 1. Dry matter yields of fescue-clover vs.
fescue-nitrogen – Lexington, 1978, 2 yr. average.
Treatments
Fescue-Red Clover
6# Seed/Acre

Yields, lbs/a
11,100

Fescue + Nitrogen
3,900
0 lb/A
6,700
90 lb/A
9,900
180 lb/A
Taylor, T.H., et.al. University of Kentucky

Table 2. Clover percentage, dry matter and crude protein yields of
second year orchardgrass-red clover mixture – Lexington, 1974.
Crude Protein ((lbs/A)
Total dry matter
(lbs/A)
Clover, %
Grass
Clover
Total
11,783

57

721

1,348

2,069

Templeton, W.C. 1975. University of Kentucky.

2.

Legumes Provide High Quality Feed

Renovation of grass dominant fields usually improves the quality of the feed.
Higher quality forages result in better animal performance. Legumes improve quality by
their positive effects on such things as palatability, intake, digestibility, and protein and
mineral contents.
Legumes are normally higher in quality than grasses, but within each group there
can be a wide range of quality. When grasses and legumes are harvested at the proper
stage of plant growth, legumes are usually higher in total digestibility, rate of digestion,
protein, many minerals and vitamins. The acid test of any feed quality is animal
performance. Many research studies have shown that legume or legume-grass
mixtures stimulate liveweight gains, animal growth, milk production, and reproductive
efficiency above that for grass alone or grass fertilized with nitrogen.
Tables 3 and 4 show improved performance of animals consuming legume-grass
over grass alone. Conception rates are also improved when legumes are present in the
diet (Table 5).
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Table 3. Animal performance on grass vs. legume-grass mixtures.
Length of
Animal
Species
Trial/Yrs
Gain/Head
Class
State
- lbs/day Tall Fescue
Tall Fescue-Red
& Ladino Clover

3

Tall Fescue
Tall Fescue-Red
& Ladino Clover

3

Orchardgrass
OrchardgrassLadino Clover

10

0.12

Cows

Indiana

Calves

Indiana

Steers

Virginia

0.74
1.30
1.80
1.07
1.28

Table 4. Average daily gain and gains per acre of steers grazing tall
fescue and tall fescue-clover pastures.
Gains
Average Daily
Pastures
Gain
Steer
Acre
- Lbs Tall Fescue-Ladino Clover

1.53

307

582

Tall Fescue + 150 lb N/Acre
1.06
203
Hoveland, C.S., et.al. 1981. Bulletin 530. Auburn.

374

Table 5. Conception rates on grass vs. grass-legume pastures.
Species

Conception Rate %

State

Tall Fescue
Tall Fescue-Legume

75
89

Illinois

Tall Fescue
Tall Fescue-Clover

72
92

Indiana
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3.

Fixation of Atmospheric Nitrogen

All plants must have nitrogen for normal growth and development. The only way
most plants can get enough nitrogen for maximum growth is from commercial fertilizers.
Legumes are different, and this difference is one of the most important reasons for
growing legumes.
Legume seed can be inoculated with bacteria at seeding. These bacteria will
infect the roots of the legume plant and form small “knots” or nodules on the plant roots.
Properly managed legume plants supply energy in the bacteria which they use to
change the form of the nitrogen taken from the air to one which the legume plants can
use to make protein and other nitrogen containing compounds. Table 6 shows nitrogen
fixing capacity of different legumes under Kentucky conditions and value of nitrogen
fixed at current nitrogen prices.
Table 6. Value and amount of Nitrogen fixed by various legumes.
N value, $, @
N fixed,
Crop
lb/A/year
25¢/lb
35¢/lb
45¢/lb
Alfalfa
150-250
38-63
53-88
68-113
Red clover
75-200
19-50
26-70
34-90
White clover
75-150
19-38
26-53
34-68
Vetch, lespedeza, and
50-150
13-38
18-53
23-68
other annual forage
legumes

55¢/lb
83-138
41-110
41-83
28-83

Many techniques are now available for adding legumes to grass pastures
including: overseeding, tillage followed by overseeding, chemical treatment followed by
overseeding, and many types of drills and renovators. Each method has both
advantages and disadvantages and producers should evaluate these methods in light of
their own operation and select one or more method that will be most successful for
them.
Regardless of the seeding method used, the following five steps are “keys” to
successful renovation:
1)

Graze or mow the grass close prior to renovating. This will let tillage tools
tear into the sod more easily. Don’t plant legume seed into tall grass. The
grass shades legume seedlings and reduces their growth.

2)

Test the soil and apply needed lime, phosphate and potash. If possible,
lime should be applied several months before renovating. Don’t use
nitrogen when you renovate old grass fields. Nitrogen increases grass
competition to the legume seedlings.
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3)

Suppress competition from existing grass by heavy grazing, tillage or
herbicides. Seedings can be made with a variety of no-till drills.
Broadcast seedings of lespedeza, white clover, or red clover made on top
of the ground will often result in good stands if seedings are made in late
winter, the grass is grazed extremely short and proper fertility is supplied.

4)

Sow certified seed of adapted legumes at the rates recommended for
seeding alone. Just before seeding, inoculate seed with proper nitrogenfixing bacteria if seed is not pre-inoculated.

5)

Renovated fields should be kept grazed short until the livestock begin
biting off the young legumes. At that time, remove the livestock and allow
clover (4-6 weeks) and alfalfa (6-8 weeks) to become established.
Thereafter, mow and/or graze the field to best suit the particular legume
that was planted.

To put legumes in hay and pasture fields is one thing—to keep a stand in
balance with the grass is another. Legumes may disappear because of: (1) need for
fertilizers and lime; (2) improper clipping management; (3) improper grazing
management; (4) insect damage; (5) diseases; and, (6) drought or other weather related
factors.

Pointers for Managing the Established Grass-Legume Mixture
1)

Topdress with phosphate and potash according to soil test. Use fertilizer
with boron if the legume is alfalfa or if red clover is to be grown for seed.
Add lime as needed to maintain soil pH for the legume that is being grown.

2)

Clip pastures as needed to remove grass seed heads and control weeds
and woody vegetation.

3)

Grazing Management: (a) Grass-clover pastures may be grazed from
spring to fall, but do not overgraze. Leave 2 or 3 inches of top growth at al
times. Some type of rotational grazing is highly recommended. (b) Grasslespedeza pastures should be grazed hard in April and May, so the
lespedeza seedlings will become established. Remove the animals and
wait until the lespedeza is 5-8 inches tall before grazing again. (c) Grassalfalfa mixtures may be grazed successfully if careful grazing
management practices are followed. The best plan is to stock heavily and
remove the herbage in 5 to 7 days, allow plants to make regrowth for a
period of 4 to 6 weeks, then repeat the cycle.
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